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mmmm mm 
mA i^ mmmh Jip 3% 
Imm- us of %3m 
mmm to mmSmml mle«« 
mp& t§<- a«iteriyi«lii« flwiMi A<efImi ^  
-yiaii mm mm .^ te% ioi^ Hig msHB Wa or qaaEM%ai%ii«% 
apfr#pr$a%9 #f 
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ft# t© iT^wiiif t,N  ^mmw&e  ^ hm 
- Wm .rat km# «r« iMftssiOEf' fiv lif* «ai .Xf %!»> preteia :mm<m. 
iM & €$mt .dismi m&  ^ wmt&&%.mwA '«iN9wat%s tlui ii^ iii|MiwMM« 
.t© -mSMmim 'Isokii^  mm% ho 
t© x^ppleHMiiat tte metgiml a®aipe«* 
toqni IJI «». «amp3.e <»f m m&mmw v^alNiJl^ iaiwa 
«hi#b. igf tls» @«rfeatii a«ia® «#i#i,. mtaW  ^ sM 
- t^&mitm i»^n  ^ im astanJbB* 1  ^ tm^mr wim 
wsm <11  ^ e@am Sm M# x^ %l@ii 'ia tmmeA vitb tito pral^ baw «f liew 
t# INiSaiie# %1» ta :rati€«ib. A we^1t%i.mmM  ^IwJAiteCid ratiom 
«« y^ 1 .^ •^fcaf i^ mI -fm #|f SMMWPsl, Wl^ W.t 
1*^  mm 1» tie' rfttlcm -mtWk a pre J^ji « '^ 
•tKliip iieJMI -SN i^^ ifslsw'i** 
Zm Wm f«adir ««» Mm #«%!€» 
$« Mimm tt iigi « ireiU. J^ et ^ait mhmSjml ma^miMjim 
 ^ i«: i^iiar mmB^armlg. tit# mmm. mm, attsa^p  ^
aiodtJ^  quality iM. iiorm t® it»  ^ 4«^@l<iKBeJUHi« 
Bw&h. m Imugaamt^  at -^ MI Zmim Sse^^aapi.^  
mm  ^i:tiiti®» im SS4$:* 
ttei .#f tJbiiji- #i!irlAiii mtm4 a%&mt 1  ^
hmt .ppQiHitdi^ s t# f@IJl<»* I^ lirMml. |ila&t« -mTm stiiMsdi im 
^N» f^ p W^p aai «9# tbs mrmmem  ^ kS#t pr®t«ia.%Qr 
protef% A»i .%* X ML^0 tte ®f #bta|aii^  piortifil mmmmtm' t@» 
t&e releinoit fiiesti«»w« Ifba pluftHM. m£ tlw pmg^mm im&m stm  ^wmm an 
toXkmmt 
3l« ItMi eactflst  ^ t<yt«l ..^ ete£%' i^^ t@* 
"mtlimif tMimijm.§ &mS.' 'SM rnmrnm-
2«.- Wm Istvitta aM |^ «M.. ^  i^ ier 
3« 1  ^f^ lati^ m @f asi jprotsla pnre«ites»9 ti» 
e^%st»t id? 
4. 'Wm  ^ npm %hm of ^km &mm hmmlm. 
S« fte ttffcet  ^ mpim aM tr^ te^m 
4« - Wm -wmm^  ^m£ ti^ ts$3bsm peiwiatag«a M JiB2.t iitei^  
mx^  a snoiriii' «£ mm$l&WL« lArwia to d«t«mjyiw tbtt.ijr pc®%»i:a» 
wmim ^Imamrn 
7m misxam &£ :iiteri.t%Qe® mt total pr®t«lj% mmln  ^
lAueiMji &m& ^s^mt^ grnrn-m 
Bmmmm «tt -Wm WMm0i^  m£ uatti^  «ai«r ijmisti|pftti©» it im 
to SiyMe- tlti« aiuiiMi^ ipt iix%@ t«© pnrts| tiM first preswB!)^  
psae%i3m  ^ %& mm siss. asei memm&. 
pr#»<Ma%Is^ ' €# mpm$mX 't® •&£ £mimm 
m&m in to .Ij^ srltftae# «f %i«3Li%» 
fMm mbmm f»tfc«rs;. tte» mm^- & Imw -aspects ©f tto©^ »t»iy 
•JWM» i^Mi iSrm%: mmpmtm. Jtet® tfc« ,iN»0rt 
I. 09 PROTEIK AMD CERfAIS m M 
mmm  ^ iw^os -^ ^GAfiiiQ POFUL I^^  
m tismk stttiies' -mt -mfmBt- wmm. mSm. %if -
C|2| im 3^« pemmmam &f mm mimMk 
:pit& i^m wMmM' tmi» mp 3*3 &£ i^ 'mme-m MmmX aad 40 
m£ te 4 #«» ' 
Im^w Bisin (3) r@pirt«€ $m7 p^mwa% sniii is m ' 
-.J^ Mteir'% iwi»£l'f £cmM4» pr«ettdiQi«« -63«pp C47} 
i'iir 13 amit»gi mmM» •^ S.memaem  ^ ®t 
mmMg: m- m 'fM» 
wmm the ftrfft Mtaft &•£ letas'* @f 4Imi mt n^mm 
-tl^ - fym% mm m%: poMtwA- v^ SJ. Mtver (j^ |* 
M%m %te». Atat^ we -^•fctoa'fc ««.i» w&.m AmtSMtrnw .^ iA «»ft -taEy^ t.#-
imnMim Iterial# wmvm- *6# ^mm tliS.a mm 
mmmm ^mt -ptrntM-im M rn&mm ani 
m -mif 
im. m %iMm Witoii wmim «»r mim 
w&W: tmtiuat-
*m& (A^IH B&0 
mi wimm "item mmim 
( M f X p  m m i  m m i  § i « i i i  
* wtmim- &mm wmm smjpplmmm i^^  
M m t^se t& mms^^mm %be» qiM3J.% #f £sme  ^ di£impmmt -smmsmm.]f 
mmm mmmmtm ^rtaritiini iwlwa was mrniMAm Peat tida 
pO'pmm- to) i.«visi4 %1te f#:L3.«wisc f@iwidbit 
W#%il S SiatiiEii « Cl^ $»ft3, H tmm im& # .fsMNil. X 
SiM. M w tmml M iw-mm t'mi • 
.%* msisf. tm- «8»%a«" m% 
himimg^mS. mmm 
• $ pp@ i^m 
Mmmm-
*ts@&»is. Cm] 
. #. taejpUi^ ^mik 
* lyatm 
# * 
Bmmim H Sawto 
.Iligr«:yi 4 1»BI« pft 
-ibmmiI# it 
Qmm 
H C )^ 
ft Mij^   ^ <45) 
Wmm Wtmm, % 
§4 
67 
W& I.f34 aM. JK»iiA»i iJ^} ^km #f mmm 
gmm «iiji  ^ wttM £'4^3.@»iiig. 
aioMli» f*«. 
Zeis §0.,© 
Glutelijia, . .,3®»2 0,A' 
JiosoXm^#'  ^ ' 4*G'^  
fb«s« .s'tMPrM .ftam %&• ^oiataia &' aanll  ^
•%miM  ^ mm %% to %&. . 'fMs was . 
p3P@s»«R trw®  ^logaii*» ®^»ip-4*»itt# (25)# Ri^ k C4) 
^wm m2m«s 9t l*9f -amS.^  e i^m- fern protsin oM ailli 
%fc«' a'itail.as i%' is afpsrosi tfaa% 
•^mtm pFcitsim mm^4, 00% smpp2.en«a  ^ ttei pw&%miM wbieh eonAaim 
mm «tt@ii %ei»« 
fcmJI* A»i C40) iFomtti %h&% m f^yssstm plma ia-a 9*f5 
p«re«»t prota-la w.ti^  gmwm « M-ol.®gte»l. i«li» &t T5# • eoaparad -to 
«M $$ far ftmtm ani wipteaiiiy i'<s8pe@t4^«3 .^v Sev^ 'mrf B -^&Xlvmp  ^al^  
i3$) fma  ^ t!iat »lt'te3r -msee ^nJU-lot 3@«d s.«nr«4 as a 
»©«ir@« of »ttpipl.©»e»% for '&mm. *&«a f#i. ia « ialjae-
pr©t«ia -rati#®. 
Of ^Ms etarm ted te«'ii. %a p^esr 
«tttrl.ti©®al. -q-oalitir, %•»% a© -eoissldttrstioa M€ te#« .glwa to th© relatitst 
©If e«pa ftr®B differ»at a«m3Pe»*» tm %fei» ©©ametiffla .^ 
Bhmsmlt^  &m& ftloife-i %M%- mmm •prot«J.» <ieere«»e® 
as th« -mt pp@%ei» is &&Tm iMermmmmm mlmm 
l#w ppot®!® o«ra %m ea^aia JO mi its ^©t«i» mm ««la, w-Ml# 
Uil^  pemmiM mmBL itS' p*# J^A •• sNiia* & 
••> i»> li^  ill •! rn iiWi Miift If iift !• ij ^  H *• tSfiii Mil iM •* !•!• jShee t^ IS'-wiWiMttMiMMIb <^3  ^m t^ A'nJL • Jfcjil'' rilk S€w'« WWswm  ^ 4||SWI#iS||. w.lW w]pp6|pW %M£/ A^^ ffrl S 
Mjm b6tiNi«tt mim cuni p;^ 6 :^3.tt i» mowm ifiiielk vwi^ ged i^ sK 
l»«0 t« If,© f««i^ «»ti 1  ^ Twlw wmm 
»•«»§. tlm% as @i3rm immmmmp m larg* .©f 
SkU -t/iwawiwmHiiA <« S©SWl33y Ift "tohs- 0£'" -SASSw 
Ci* wmm mm4m  ^ mwm "ite f«|ji-yNr® mmmm^m @Jf s«ia pr«a>«eA 
Im @orm at €iffer«at ®f ')n«t-wri%« iitm4i«S' 
at^ fNi^ p» i» imm. m% fepir «f wi^ Hart^ i 
4 » ieeriteSji "t sis# 
B • k«i»»l« full grcwBy «tl^  
' 6  ^ » kmwmM atidHdj^  to 
B' .* 'S t^iiire ©casB 
tl» mwm ©%l»iyiii|, %• witli 
#<|3.V8WI^ S* ' 
m $  ^1^»to2. W 
ftp©te©se . »»t . 
A 41.1. a.« as.® ^4.0 
1 J1^2 t*t 4»« 13»s »*t M.4 
t M-f 3..i sa 3t*ii If,® 
a , 4»4 l,f . f»i 42*# M3 2M 
f^ ii« dKtii •«  ^th»t «it» »itr©p«i ie«[?««i^  
•rnptm  ^ irtiti#. wmSM immmmmm ^pJW% wt» S^ajar rrnm t^m 
wmm 'rnhmm  ^ %pabi <54># 
«at foiKBi -What «sit. ®«^a #©Efc«ta  ^ |wwp®s*ii^  
•n. 
80  ^.mmm Zf «3»i mm,. 42. 
flw %mWM Ss lloiifc mm& (4) t# 
til® i^»9 aeM ©f #©i"» aad 
Wattel*  ^ pBi?@#to%60i etf -SMS l^d* 
'in SttS® ]pF®t^ 4swi 























































































i^fM '^f.iify*froiiw.%'!l.'ff ^nyf iw  ^ su&MA 
:iNi]^ iafti^  «» 0.® 
th$M i^ Mm mmm ••mmpSJk^  mmstemm, a»i 
vmimmm 1  ^ %^mm -mm mp^mdbmiA&m*- l^ s t« 
%. mmm ©Jt tifypteisfeaa ia mrniMm ffc« ta^» skfflwi i^a t© «©Htate 
<l«l pa®e«Mit aafi Pay aai E@a® C4 ;^| .mhm X..0 p«3?ieeii%, whiim 
Smtm- mA mA ttori C41)f m .^ 
C4f) tmsM wmmrn fito x*«8a@»i fmt mmU d&spfiriti#* a t^ {%} • 
am]^ l,@sl  ^m i^irtAl. gimt 4tifmms  ^
x>@s^iyi| is) praialB i^mM&m mm tiitni# ia^ei?«« Wmw&mWf it is 
pmtHriiI% '7«part@i tiiat awin 'm& mmi mmm 
» 
i f } t  wti^  mmm  ^ mmk2:yi^ '« 
sample &t ®aek low ppi»t«iB e«irsti and eoneliuisd 
timt fr@te~  ^ &mm. @«mlaiws€ m jp«r^mta@i of 
«eiI$£I«if mtA %Mn 4M Im -pr@ .^i@ e@am, 
ami MetteiDito 
fclalili: 
flMB» mmm mm^SiMis  ^ ««ii}^ si^  te pr«s«s^ ; f><preiNiNEi& 
mBt%miMl txmm %S:@ 1 
1. Pj. miaoi. M|S» prot«i» ««» 
%jr IUti»ttIiK Imt '"PfoiMiim msm 
3* 1*1,9 IIlJto#i9 M0t 'pmtmiM m. 3PUUI,i^ i« .3  ^
4» %# pr<i1«*im x .Ulimis IMT 
5* liiji,# t® M  ^
1NMiter@ji« %e IMJbaoAm  ^ Imf pro^wtm 
% rmtmvm' t@ tbe ^aia prMuiiMiiA mt a» IMtvMml l«««y 
«m Wx i* m mme  ^ g^mm wm,. 9m  ^ 3ia iwsility-f ti« prot^ iS'-
©f t&e ipe«io%pi^  mi %1m f|[ plgm% im 

hbS millii. to 1$-^  9fti^ l«i «»?• of 9mk g£ 
. ttinplM mi: mrn  ^ mt 
««3m Imi^ mm^  ^ irtea 1^32 f(«r@eat< 
inois.ite«'* £ni^  -sme 'mm t^mrn ft .au^Nirt «I»3J.4  ^ iMiviityit3J|r# 
mw£ t1 '^ mt :^miM pm mm, wmm4  ^ £a. 0mm.m 
:®WNiiwa>t la -feewp I. wrntmimt wmsm protwiim  ^ imiM  ^ -feiqrpft©--
.m»A i«#l.«aitii»i' pH^4g3gtl^ .g«j»* .oMsia  ^ ma. 
II- MitfOPiml w«r« •prete'JjBji m^Lm  ^ wrf tsypfaaplss p«peeagbag)i»* 
.1^® in- S^mp.IXi, £ i^« tbemmy  ^
1^® to mm3gtm f@r l^ we-toie, mM. ia#3.t^ tSMi.4 
w«r# Imt i^ th  ^m»& tkii 
m&i^ imlL t@ !« fTiewi^  to %• l»e«»pitl^ tt« 
(iiNt«r to 0tii!%' tlte fp^UL«& mp  ^proit»iUi 
piQE^«!st«g«t.'KHi #o»|^ .iti®%' psiJ^ N  ^ ecn^purlimKi^  mmm mE^m ItotimiHi. 
##jLf«i. «M .#i»38«kA a««l^ . g^^ im upom tite mmwm «iir« fMji as'^ rial W9m 
1  ^ f#lliiMititif JDLliffidis .pr«t«Sm «at9 Cvbi.t« 4«iKt 
vitii a f^ 32«Xi tlHi ii^  mwA p&Mmm, trem 
Eimg 4«it oeti'm)*. S@p« t^i0» #f iei>@«ied ivmk s«3Lf«<l 
»«esiii «s# ^£#et^  % s«pa i^«tis4| tl&ee wMte {3pm& fmUmi ler>i»3A tm tlit 
«a*.» 
Per tb® sttids' @f ef#«HErl» iip©» fawteija aat trypto^^ a per-* 
of ij^ PfMiii w«ii^  tatem tw&m .ttre«Aii^  st€«)i*« 
iiteo«l» wmm not' §m & 7«p3,i^ tt€ i^ qpirJMeiEtal I'iffM «»S. 
w&m .im mAimmm  ^ wmmrn-
•m- m. 
^hm im Mikic^  up tlw- mmtimT 1^«Miii^  mettrntSmX 
AimilftMe tm" pretets qwMty tfaiNWB' wm9% «M«3|r 
wtii %lu» Qmm A3JL m£ ins3.M«i. ««r« gtmm i» tJbe 3»i^  
mmm .mim4. mmi & imo^mamm 
itUbsA iw&m «a<@ii imaqple % nije  ^grfttii* tlies* 
wmem t# a al«Pi m 
M&pwim l^ ilwa-fcEWf atill# 
. •Ww&h t^Mf. SK&3llte» was % tho SJ«34al^  
mm%h  ^ .«» .1  ^VUlax^  sad .ItenHKit CffK Briitsia. pnretait wmm 
&8iAa SBSSSM* s&lidHL# pr@%«i% me seimf. w&m ik&tmtmimtA 
1  ^ af -^_ .al« C .^} vitit ^ 9lJL|^ t f® 
t^ r^ i gtmm  ^mmm in m. 12$ »!• .f2«is® Oaidc iNta fi »!• 
l^ ii«ni& «^^ Jl aleohol C*P» * •^ §)« f3aidc« &M 
• '•''1f>U<(i 
wmpm al»kem mm. m «i»ehai3ileal a3baOfc«r tm JO id>n«t«a  ^ to mt&wA 
'Q^ms' ai^ biji ani a#iia for: -3  ^ fte« th«a imm 
mioA 33 .1^*  ^ txikmn- fm 
•mml^ 'im % %l»i .KJ&Mabl .ustbiil. biD»ir«€ ' w€ w&imf mmem 
%o iTlaidcs Imtmm Si||«s%ii3» ]^ Nrv«»fe jf0«Biji^ « 
ftot .a t^tea S»3Llima,ji Bl» (56) 
Igr l^ iitell mmm wmsA %m i^^ top s^ aontesl^  @f 




•mmplMm wmm -ppmmmm ef tir«» ms £&&M 
t® iat«rf®r« with ef |}lm«- «#lw ©fetalswi^  ia tM» jpr©®-«i«r«, 
(2) fltet wmm im HSm' 
init«i«i @f ia |>ar@«at salf^ i® m&M* (J) Ia»t#tt4 
0f mmmimg &mem mmm mmA m m staaisori* mmpXmm Kamm t@ e&tr«r m 
mMm w&f^  q£ tjr^ toitea p$ap@mm^&m. «»r« S93,e@t9i mmSL 
p^eemtaipw Sw3LWmm*9- Wmaft t^ 'tt^ ^nyisaiea 
vera agftiast 9i im. msm e@ra mampiMm 
mm d«t«miai€ r^ »i«r^ i@JlJ0'gi<m3. ttswstj ^@i@«€mre  ^ «»& 
Blai^  {21) f]^  !r«!^ r«stioa liae tlh«si« poMts i« mhmm 
im M.|pr« Mm 
tTm. mmmrmimm mi isemmmim^$.&m pme&mwfyetgmm to j^ ^aat of 
tae^pt#|^ a »&@ i^ d« % tfae mm &£ imlu#d i» WS^g^m 2. 
I^ ex^  ia s@B@ c|«»stioa msm&  ^ WDVkiHra ia tl»e fiaM  ^
ti^ ptopfaaa a.«i«  ^ is»as%ifati«n a« t® ttoa ©t trypt^ s^a 
r&HMmm If tM« *SMm «fej«©.ti©a laasr »®t ba to® »«r4oi» 
ia t&t ' tx^ ptdj^ n ia mt a 
I'alati'mi^  teaia« ' Wm&w&tp t^ engtooit tba rmmiMmr &t tMa tibaaiay 
piZNtaatofe shsuM Imtarpretail to naaa apptfaat 
item piM«m%aga« 
aw  ^ fatallaaafeii^  aawlyaaa* 7faa: nierofetfiilje^aal 
aaaeqr natiiod &£ al« jtoetotoaelJ.l.-iia aa t^eiaaaaaa 


























5 10 IS 2.0 2.^  
y CDF" cril - V>VUIt^EL 
Figure 1, Faline standard curve 
± ± J. 
O.IS 0."2_'2. 0.-2 & 0.30 0.34-
K/|(3i. cr^r" /VN4 
o.^ s o^e> 
Fig'are 2» Tryptophan standard ciirve 
MieroMoX^icAl mmmmj mpoa. tlto ««11 ics^ma tliat «b 
<xrgftiiia&,r aBljBilx grows ajii rmsptre# im prepjrtioa to t^  
i] i^-8p«3gHiab2je S8i'^ i«&t nost defisidst Im its 9»« &i mm «Mrgafid«Bi 
f@r assayisf par^sws two |ardt>l.iMiiSi {1 }  d«t«»iai^ Bsr^imtc 
iMisi^ assbl# to thm aM (2) obtaimlii^  & setJ^ Ml oJf 
^mfth. aoi- r«»pirati©a» 
fhe Modified mtriwat yaqmii'ettsots of lagtetaieilliHW. 
17>-5 mtm gtvmm ia fafel® 2». Otte* B©aifieati®a« ©f this iSfttJbiod fuer®* 
(1) thm Kftdimi &t IWIialian ftM ineUL , &m given in fable 3p vas «a«d 
for naintems^ ft Qf »tmk @altweii* (2) fbe aaaplee mmm l3|Pirolys«  ^
wi-yi 2M f^(i3roeli3.^ i@ a@id for fmm bows im am mntmlMvm at 15 pcKuSs 
pressure aad e»iiiu i^^ aseMe was used to j^ u^alise the ^^ drol^ rsa s^* 
(3) f)iei^ lphtliKil«i» was «sM as mm iaiieatca* «hea. titrati}^ « (4) Tbe 
ttediitai vera asti tkieA dissolved. For a distsi^ si'si^ ' 
ef tlbeee sodlifi&atioiuit. see SQlIembaelc C7)« 
4 ti^ pieal staiiiard eurve. is sibema: in Mpire X« la tlie preswot ' 
stiadjfs tkt peree^age -valms f<^ TaliBttj Imeliaey and is#leD^ifie is a 
sanple are eaelb tto av^ age of towe tubes* 
•*" If » 
Suggest«€ iB0dla det^ rmlBia^g ymMm  ^
»wA imolmeii&e witb liye%ai«ftillBa »g«l>ijae^^  l?»i' 
yfjf  ^<» y^ 
:iBI« 40*0 
Sf^ lwm 34«-$ 
'<i1|l$SS*0- **jg-T .3S-eS 
Ipi^ iyLy.-He* M»§ 
^StWtoSI'ldS# agr IQ*# 




MimiMp ir~ mm^& 
-m®M  ^r" 3.*^  
ga- 1.© 
M#oa- ** 400.0 
MetCL, »g. 20.0 
F«SO  ^. mzO, 1^# 20.0 
MmSO  ^ • 4H2O, ag, 20.0 
l^ lrgixtlBe l^ dx'CKshlfn'iiiiy w^m 400.0 
•^SlABtoe, im* 41 ,^0 
jy,-*A8p&rtie aeid, »g. SCM).0 
^^ lutasdd aeid  ^ isg. @00.0 
t-aistidis« »oadbQrdr6eli^ iiarMaiF 4CK3.0 &SPdroehI<»ridey i||» 400*0 
djL^PIienylalaaiaa - ag« 4OQ.0 
400.0 
dl*S«yii5B»* iMg* ' ~ : 4 *^0 
jis-Tr3rpt0j4ft», «g. 400«0 
m* 400.0 
^ •^^ ThraemliWt ng. 400.0 
J,-Cyatijse  ^ qg. 400.0 
-^?alln«» ng. 40O.O 
dl-l^ clae. «g« 400.0 
dj^ Isolaxieiiie ^ aig. 400*0 
M^nst pii to 6*3 a»d dilute vitfc ««ti^  t# Ui%«r 
3«.. imp eultuz'Si^  
f«r 
100 ee«  ^^meAiam 
.pk*. 
1l9aiil% jfB* 
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fliM« €*• Hoeffiel«nts invoXvisg tbe )peret«s^ isi«  ^
proteSji aai e^ pmcMtats iii HSm 1%  ^ 1» 
(Ci»«riN»d *7* i# 3^ @»«r ~ aM spyrisfoii is f^)«r 
i%|^ -
$ ?«lS»(i. H 
yi» 
f 











SlliPtitiSeSjillW Jl^  
.M** 
**&aiB®®S* 3|S' IsiPel, sC 
Tabl« ?• Corr«latlcm eoefficientsi Inv&lri^  %fc» f«reeiitaf«s 
protein aiad e^ tala protein compoj^ mts In the of I« 
(Oba«x>-red "r* is lower jKiaber nxtd spscriiwii *t* IS upper isiai*^ ) 
* 
e^roti^ atoto 7«liiilt 
% 
«j^ l[ 4!»w< mjf: 
0 
3ftr©tel» H .089 
•431* 
.332 OM 
M'im $• -m' 
U05** 
•3-^ _ am 
.042** 
m *•-
WmMm $ Dii^  
*&mmAm §% 'im3L «f *^0&i£imwmm 
M a.*»e2. mt 
t&hla Mm €€rrel*tios s^i |HKih@«n^ lP# e€ 
, ^ ©%»la sM e«jfteia protmla ©apejasslat- i«- *1»  ^ I* 
*1* iJi l®w«r aai is i«Mi&«r.) 
SKte T.|i«. |iiifflff1ff"l|iW f'"fi# 
IS 
RrotelB * -529 
.m** •m**-












l«wl. stpaif Aeaasi 
]|l Miwl. #f 
24. — 
prot«lB mmi ®«rtaia |3rot«ia •rnmepmrn^m- ia -Ito % ®f Mm 
COb»ecrr«ii "a!* Mm Isswesr aai ,»partiwi» 













S308IWSwhBI' «1^ ' i^ yET 
piai'w«»*teage» of 
mwA pr®«aiii» ia ti» -ef #r®  ^II. 




' l«-im |l ^ *e 
.3W^ 
T&hl* 11» €iarr«l»tloa eo«ITiciefit« ixxvolvliag p«p@«jirt 
fr@t«i£i ani preteia in .1^ -mi -te 








^^ SbsNKi^ S' 3|l.' 3svw3l» 8-i.^ ®i.f loauss 
to *QmWt All &£" tkmmm mr» 
m ia mam of m«£a. &M pr@t#itty tfeui imrlJttiiiB ia pFotsim is 
«los«2|r -mri&ti&fi la rmMmm^  Mmijm, mai iaolcmlxMi* 
e®wp«la.tio^  fro* te 
fivtt of tM siK teii^  frot«i«i aai 
pex>e«nta^ Btt acre .s*«:Ltt«Hi }9CMiltiiNi3|r« im IJm t«# &x« 
mligkbi^r rmMtmi* fhm mmrmMMmm' s«i» mmi •^^^rfibmpbrn vaageA 
irmt *QM %4- MiiiS sig»if£c^.aA.,: Bimm^ .s«ia 
crontftljei iHftr* is a mmm #f pmimim mrnKsmmm^ <ei^ tn® 
diffwre&t i^eiiAs insirtftsisi sl»a.tsi3«ii9«»l|r* iNsomaHi* mXimtp iMmtim^ 
mwA i3el@m«s^ia® ^ p rmmmk ®£ mmim., traristios t» seia 
pireesta^ ateoM 1^ el^se!^ %m variiiti^ in &w^ of tlie 
&£ mtm i«itb l«Miae., mM i.mmlmmim «M@li ira^ p^ . 
JftfSMft -^,1S t© fr«B •0»f4 t« «irf ®r<» t©, -wo,^  
F««,p©®%i<iF«3y^ aii^ tM» to %• trw*' 40L1. ©f %imam mmx^lMtiQm w«r® 
sipiifi€tt»%, 
*1^ @@a^«l8ti0ii» @f p«re«&tapi witli 
aati pex^icla^ss iMi«mt«i m&m hmismmmt 
phem «M tibe .1^  aM ariM 
tmm a #cMMnQ® pfmmmmm *« tfeair fcufai-siarl^ nolatie* sigbt lmm& mm 
to 3«spi#ty. ttoj" wmu%A hm mlmmli^ fh® e@rr«2a%i«^ mmi^ thim 
showmA %lm% & mlmm r«lati®»sh&p #id axiat* ecan^alatiQm "valisa 
witte nmJUMi witb aM latiel^ vitlb ia@lau@iaa 
i»aag«€ ••'©•ffr t® fSKMH «®,6© t® aM fnaat to 
-mMixmitty mm& asptitttltai 
pr«fl«^ «A l^ mm., tl& nay 1^  «®awEil.iii(^ ' tbe w l^sttioa' of 
pro^ imjt Isws^ trait piit^ estei^  is @mm-&vm 
all ©l«M#i«l|i' tlw •-i«i»,l«,tio» .oif pareeittepi^  
iai #ai^  I'elRtfti t® tlwB -nias'lati<Stt. ©f ©f tl» 
mmiMf ^^ efp%&ph&nf mlin@y Immiim, m.iii. jmrnmrnM^^ s im-efxprn, 
msa^^0: ©f pt&tmiM m%M%$.-wm t© protyiia mr^ -
tionf wm.m -tMrn p«re@ni«g$ iata 
ani metiMa3^M%i3  ^ *%*• -iRilttts £©r %lke ttqmtioat 
t • $m mMmh X i« t&« 'mlm® of th« wlalO#  ^
is a X is tte vairialiiei,^  aiii *1 "^' is 'tibe 
sa^HSMmtiftl x^gptctsi^   ^X ..mm X« M tlw 4#ip6Bi#Bfc kM th# 
i8KrS*teS»» mm pemmn% im tfe®- mmm&- .3?»l«Mir«. mmm^ mm tfce wfeol# -ammf 
@f tte imltts mf «wil<l Iw mii^« We^mm prot«im ai»i « par@t«ia 
-^ TS^ms^mwA mxm iaiepuiAsttt depiaieat "MrtftMcssg * 
viil«L» ©f IbSmm %m& m&mm tl«t pi*0feeia emtpmmmt is m 
greftlitttr' purb @i' ptmtmim 'la M.0. tNiK iit; %m prntmlm a&mplmm* Wme 
m yw^mm l»m» ikkm X*& tte im tmrnm 
f«¥L# 3M gtwm ^b». 93g^mw^$Ml &£ «&@1b proteiai 
mj^ o %0%«1 'proteifi, fte r@£3r«Misi#&s ot mttm «m 
pr@t«'-la • |j«r@«atai® rai^ ©ii^  I»44 "fe® l*ff» -ill mmpm Mglily 
8i|pifii@an%. «lM»m s«i» sates mp a 
ts * 
mmpxBrnixt pmemw^gBa on protein pwp^ l^spi ia #13^  
••••••' f 
f 












.•Jb-iK^^ mneF 1-5^  
IM»^  
m 11,3®  ^ SJB&l** 
mUm $ 
m .pe#%»tia. ?t ©.»•* • 0.S64 •©.to' «» 4W' 
j|: 
e-*m • *• • 
JMMMb iMK:* Mb pr#l&93il T» 1^ . E.W 4M  ^
*%.ijpi4f4«a»tljr -tmi #t l«ii«l. 
^r«atfiKr thm in ttea Im Im 
8«BpX««, 'T%ii.aE im twAy. mtaxi® tliAt m hi^iMr pee^9-iM pmsmmm^s^ 
i.& mien is s«i«i€%«<l:|i tMe #@rm prot#t& 1«8K 
KmmiJE^ tlis wmlM%i.mmM.pf. it wcrnM^ hm m^me%«A tlist 
til* Fegr««@i<ftn #jr im pr®t«i»: mmM. gim :mm ma^^&xmsxbi&l 
v&lm &t l«sa timm Tim -^c^topham^protftia. rmspmamlom 
r&m§»d ar®a. 0»15 t# 0^3% all wfci«h ««r« si®ai.flea»tly l@ir«p tlnni 
a»i%# 
Valii^ p>:0t«im «3^ i»iw»tiftl i^ #p*e8sio!^  0*1^  t# 0*93 
and @a% tms sigsdfieftstS  ^limir ttep es^ sted mit|r« Sii^ « «11 
of tb» inuLQ@« w»r« .l.@|,. it mis mmim&mA tisat itmlime ««• -ftst. 
i£i us laz'pt' ^matitie# rmMtim t© pr«»teim iti Mgb &m im Im 
protsim asMplss.^* 1%® v&j^mmlom ©f is&l@meiseR om proteia 
rmmgrnA fyt&m t@ ft»i ffiia2|r oae «»• si^ ificNimtl^  iiff«i>«st ttm. 
!«©• iisil^ rsp^sai®®® f®r Immimt ©» ^©ts,i» twmi l,Gf t© 
1»42 with t*© of tike fotir slgaifteantly tlwia Siaea all ©sf 
tibuBs*^  mliUNi wmm I««Kelxiis was s^Miit ia sligbt% grsat^  
qmstitiwi .x*®l@tiiNi t& d^t«i& ia Mgb th&m. Im lev p'^ tsim siwplss. 
gH 
|flr@t«im, m.imp wmXimi, l««QiM» mM peresBtagss 
in m&rn ©Maiaied frow tetik tte@ e&rfsltttioasattd tb» «xp«i3»atial reippeasioaygif 
tl^  foll@wii^ g @0»ol«iiidn» May hm iraumi 
% 
n 
I I  
i i  I  
i f  IIII  s l i t  











T&blm t@tal prGt«jte 




fz^ tafl»m f m 
msN-aaia larotaia $ 
Sign of 
diffar<^ a 
(2) - (1) 
•E, 2 •31® •54S • 
I) l®j^  ,3  ^ .393 • 
2^22 • 
% ,2m •?22 • 
Ca?®wp II) M •2tl 
2^ .409 • 
fbfi sig^s Im mlmm &2J. mrm «M@h lieans tliat im each @f 
the six ^ s«« la sor® @l@s«I|r relate 
t# j»i^«Htag« tha» is t-otiSil pro-Niia pRi>#enlisgd, % appjy* 
lag thm sii^ t««t of Wiasem slM M0O&, (13) p thin <l«viatidii (mSx plmm») 
#3s|Mi<3ti^ {thr#« mixmm aM tto«e' p3.iw««) is tmm& t# ^  
8igBifieaa%* l^s .ii*Jli©at«a that i©m*-s«ia p®re«ata^ ia a. 
betti^ ®riteri®a ©f %rypt^^^n ^ at««t ia ©sra tfcaa Ia total fir#taim 
per@®mta^ .« 
l^ latioaa. ba^ a^aa BrotaiB ^Mgeattta^ iw wtiaai^  isstmim jaty t>lai8^  
.laat a»a ^oms (IS) ant a»y®a «ai ^ rte«r (24) reported tis^t protslji 
pereaataga ia ©»» w®«. a»|^tiira2y aopralatad with aimust &£ gprai® prodiiemi 
par plaat* 41#® it is gaiwralli' aaaapted tliat aa i»ereasa is S'iaM 
&£ whm&t @r fearl<^ (Ifia a«#ca«pa.»i«d fcgr a daeraaaa In protaia pai^ast-
• 3^  
Mm, %ba prmnmt g€ ^ miM p€^ •a? ami. tito. p?e^ia 
fNire«atai|pi» wer« ar« gtwmi im ~1fald« !14« 
f&b3^. 14* e@«ffi«i«ffiis #f &i fftmim mmt 
wiMh. p&mim%M0t 




i^ mp .11) 
AlPl #jf' tlto #ofir«latS4^  mmm. m»0k%Smmf mM. «texi tb® sipi 4«ii% wmm 
«PI»3.itti^  it wm» tiui CtlsNMBi plmmm 
mw& %hatmm wmm «i@aifie«uit« fliea® dftta %lm% pr&t«ia 
pwre««%s.^  im mmm i« .tavefself lif wftigtet @f ^mSM fr®dae«di 
per p3«mt« 
iffttlf SC .ira »lila SM 
"Mmat ani Sewm. C^l mmq^EvA mlfaS. mmm vitftt mmmM mmtm- i& tite-
sftOM ial^ «d itiMS #f e«r» &wA tmwBA tfaat tli©se Ima & si^ f^iean^  
2.^  l@«9ar pr#t>»iJi fmmmm%m0t- %1mm ttei# «»3.f«A« te% prme%ie«l.ljf all ^&£ 
s«4tte%i^ w»m «@c€mifc«4 t&r isir «f pp©t«Sa» 
Vb«a m©mmm& am& mmM^ mm^m wmm 0tmm mm ttke mmm mmpt mrmmmA hmmmlU^ 
• 33' 
• •§ #• 4' • 
<>ii C4 e« <M f«i Hi rH a m ca oa 
• • « • • *' • • • * :#' • 
<N £V CM cv oj oifi ficst « ei mm 
# t. t • f . t # •• i • » #• • 
Sg IS 5 ggS 
sS 3 IIS 
§§iio ii88§ §§§31 
•  • « ' « « .  . «  «  •  «  ' *  ' 4 1  m .« #' • 
o  o  o  o  o  o o o o o  o o o o o  
gsiii ifSii iiiii 
m #• • « « • # * • i|». '« ,• • • m 
•& m- o o o ••© © m. ®-<® © o 
lagfi iifgf 
# « • • «. • «l • <• • -• « « « • 
o o o o o  o o o o o  o o o o o  
!?«» . iHO-srf<4>-4 #». #%»•*»« 
• .• ,» » * * .«, # # '-« 4^  « * O O O €« o- W O «-< rl O o; O O'« 
oto(?^to««% «M ««\ r-ipt 
• *' '« • •' » • '* « • « •* • • «. 
5S!^?>!S?S ::^S!S£iS 
«*><*> CV <*\ O «0 N& f<i| to «0> r-<OOCiit»% 
« • • ' • « ' . m • • * '«" '• • '«' 
St^S^SSSS j::>SJ2Si3 
'f^ , -r^  f'"# f"T[: -F  ^ J l^' •Ir^  f(T  ^
m%-m 0%.^  m  ^.t» m #.^  a H;f ^  
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•©taatUy ^ CMsfcajUisdl al4i^3^ maacm ppote.ia liy wel^t tlwia keif»Bl», 
fto© sane ©oa©ltt#3lom wmrm irswm % 1^ 31^ .3 aM C24)» l«y«« (23). 
tlNf plairt- tla*- «Mamt of psroteim ia 
tl» 0m.SMm 
Is tte pt&m  ^ aai s«.ll*od s«#Asi. gr^ m ott tb« »asM» 
««r w«ap® aaal^g^ f®** pretela: ®ai appur«»t thm r«««lta of^ 
tlies® aa«ly»®» me §±wm& is Talii® IS* S-© %& mimm 
er@s»ed. 
flie ®t*' ifadoe tm ti^ mm» Aitimmmem- i» pa?®fe«ia p«pe®atag»« 
m'mmeA mwA m3£mi. tra® f&uaA t# Is® 2»Wt for tb® sa:ii«i 
emK^imtsm Ifepypfeejiaa p«3m«iit«g®« B&th are hifbly slpalfi-
'Tltis tMt ^dssli^ @®ii®®8 « jtmAwitiom im. ^ ©teia aai 
trypt©fhao |»reesfc.age»«, "M rn^rn %& i^mrwmt few %lm. liet«rotle dilatloa 
@t p?©tela ±» seeda, wiiflit ot pemtmlDi a»*I per 
%mu korwsl# was ©alei^ laHi, fl»- sljp* ©f t!» AiSfmrmm&mm liy 
sml}^a@ti^ of :pF©t«i» ,p«f tea •mrm-smi ssads ^ fipoa. weight ©jf 
]pmw t®». ®®^3 «®r® mim rai.8ie»«9 ai^ tmm pin®®®* TMm  
±m mt m sijptifii^at 4«yiatio& temit' m®ao thttt tb® 
lower ^otelm |!«?©®Bt«®e da® t© en»iaiag ®»a prlaariJy to i»»t®rotle 
dilmti&&« ^ tit® arnm teat £m? ti^topltoa tte sij^i &t tli® dii'ferei^s®® 
wejr® «l®»en pl"0»«» a»i tw® latsttii®®*' flhis aay tee a sigail'ieaBt deviatl^ai 
from expeet«d* I£.. «©,. tlM». atoeolwt® ©,f ^larypt-opha® wmm gT'sater ia 
s®!^®^ tian In @r0s®e4 lE®rjR»i®. 
fki® ®®®t.l@a •ttpkesise® tfa® w b s A for. ®®lfi^ «)3«ia m^^rtaklag a 
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34 
liiWii l®acr% taristlon in prot©i» •grn'mmOm^m 
mSjs iisd^ #d 2i»9« 
Xite'Vift i943 im ii# \ t@*iiJt 
mm . lia 3Ll*f t't *f' 4fa 
10.6 
. ,.»•» 11»4 10-^ 5 4J»0 
Kim ll.f ma laa 11.5 
163 ma Jt#«6 .»»4 4f»S' 11,4 
.^ SM a^f tkji. 11...4 
ia89 12.3 •, ma. 12.3 12.« 49.5 •|a,4 
T0^ 1 •^6 6f.f 69.0 mf 
A^Matlyaf ^ TPBl'lSSB* 
f©ta3. m 
3 *M 
Mm0 S %0U* 
t . x ^ M ,  : ; ,  m r  
l<wii3L 
luiriiwciitniMWiBWiigaBwl^  ^ wiiriwwiiMiii»igrt<a»WilWiii|»iiniijuii^ tfiirti«l|if 
 ^ i^ s iKm* im '^' W®$ 
, #if-* Cft* • :«!!•' • mm  ^
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S© fmr mm tbs mriter @aa. ;.m& s^tSmtSml sttxdiea M-m 
bmrnm rmpmrtM om «iii ais^ ©f its 
&mim meMm in W&»mr»3^'g Vkammm,. mM @pr«ga« 
(22) stuSi^d TmMtl&mOiip Imtwmmm mim, %1b«. sI^oIkskI. .frmetlomy 
ani totftl pr®t®ia p«pe«Bt«^fe®,. smi tomd m ®€krff«jy»ti®a eeftiTieieutt 
fMa «a»i «@l@s« i>@£a%i#asMp is mTmmm im thm ptmmmA sto^ 
tMe fftet tMt fcmr &t tfei« sisE ei^rrelatiojoes reportedl h@tm9mm ttose two 
vmiMhl^ m ««r« al>©v« &sA th« ©tber tw© wmm &}SQV6 •O^TS, farther 
©•idftjwse that a«im «»§ pr®teia ar» related iis tfe® faet that 
»alj t&mr »a*pl»a of atmlysM l«Eir«B ieviateA far «ao^^fe titom .r0gr®«» 
sie«i ia ttoB tmir&e&M.® dlijpeetioa t@ vaxiraitt a«l»®ti^. 
tte 4ata of Sh«w»3.t«i?' ant Gmeip (52) tMi@«t«€ tliat ttet s»i» aiid 
^rtioM of ir&tiiim €M im% i»@rea9« at Mie mm relatitp« 
rat# pr#t«ia pm&m&t&gft was i®0f«a««4, fh® €at«, ©f tfee pp©8«mt 
3t»d^ mtm im. ttfr««»eat vitfei thlm last p»imt^ ma 1^ %lm 
esEpn^is^isl of. Mia &m pr@teiiii wMefa 
mm all siipaifieajstlsr ^«at®f ttem mwm» Sm & sequel t@ tb» s«ill<*p^at.ftiB 
rolfttiei^aitpt eas^aawatlal i'@@p«ssi.i©a» of tryptoplasji tm i5r«tslB •mmre 
aH siiptif ieast}^ l4i«s ttes. mm, 
All of the mKdxso &&Mmp txTpt®pilta&» valiM,^ leneiM, aM isoletaeintt 
•w®y« eo3Kr®late4 p©«iti*elr «ai slgaifieaatly witfa omm ®sotfa@r* fMs im 
tlm% all of them imsrettsed si»HO.t«»i€m8l2r, Mmmmt, it met ^  
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%hm% ttiesa m@rm mmArn. om aaaples with a. wids 
rais^. ©jf protaia pareamtagaa, that la aelaatlea fmt &wm mmimo • 
a©M at a ©o««ta»t prot«A» p^aaatajpi, tfe» z*alati@B featwaaa it aM 
®tfc»ir> a»iaa. ««i€» pt&hmW^ will be w^eas tbe tw© tieisig 
a<^ralat«d ar# ©f tiba aaaa s^eiaa. fita .fmm% tbat all of iraliaa-
prol^la as^msstlal^ mm Imam than uai^'aaAlta ax^lalaad ' 
l>3r the fact tisat aaia does B©t eeataia as higb a pr©|«artiom of -valiaa 
as doaa i^»<«sai& |^©telja. Sii^a ijae3««aajji^ .pretaia pareantai^ ia 
«@@cniipa»i<^ & Mimpttipmptimmlm immemmmm valiiie ia mt 
ascpaetad t© kaap p&mm «it^ .pr^taiai. IMa poti^ ia &f aaad<imie iBt«a>aat 
aaa. iaj@t ©f ppaetiaal in a©ra pr©taia qwalitr^teaeaiiaa mmn 
is Mfb pp©tata ©©rMt^mlina ia .prasaat ia ©©piooa asmnta rajatimi t®-
Ijaitta aal t];^^pt#$iBaB* 
fw© aehoals ©f. tluam^t vitli rai^rd ^  tip ^at arit«rio& 
for aalaati©® of i»pr@'«p^ pe©tai» ifwMtsr ^  mmu CHw# aeiuo©! aaimtains 
tliat salaatioa f©r protais ^ raaatapi «©iild rea«lt ia am iapopora-
»aat of tba faadiag valma ©f aeorm* TMa stat«iMiit ia grautad* Savavi^y 
it im9 Imem ahmm tlbat ^iald ©f Itaflajr aa^ whmt wmm 
©©rralatai vitti pr©tai« paraaMta^^ aai dalNi Mira beaa givas in tha 
prasamt att^ wliiab isdiaatad a ainilttr Fe3a.tioi^iM.p im @©ra, 
wfaaa sala©ti©n ia ;sftia tor hlgli pr@taim paraaita^^ a. ©©xxaa^jfl^iiag 
deeraaaa im yield will ©@c^, and tha produatioa ©f j^ataiSy a:iai %2»at 
ia n©ra iapartant, tx'Srptajptea par aara^vill i»©t faairo iaaraaaad* flm 
para©B». amppopti®® tMa aalie©! ©f ttaoa^ht wHl @%ii«iii tha.ir.mtfa^ 
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.ficilds @f ismm with Mgimi* protein momentj 
mvm-f/ tMM ®wa will "b® ©f p©0*«r ffe« wrttrnw 
:/ 
%haM mmMe-tl&m £&r kigh ppo4ei» p«j:^ »Klia^  will a©% a©ea»pli»h tl» 
ttlti»a1»© c^ J'e^ triWj, wMeh is & -e^ a witli yi«M» a« great •«» tliose ©¥*> 
taiaed airt wltti y4«M« ©f ta^ yptoplaaa gr:^ 'fegir tl«» ttose ©to" 
tatw  ^'toiay, S«li@e%io» s-hcmM 1» fsr ® e#rii wlftfe mia® t@ tea |»«!«»t 
.ppoteis, ©f- wbi©& pe®t«ia s ,lii|^ ®r fropartioa &£ 
1a?ypt©pto» ti»n aaaiyaed to dat#« & eaym @f tki# type yi«M 
»«11 -a^ a tlamm pp®dm@« wmmh. mtrm twypt&phBm per iinit ©f la's^  
,/ f ^ »®eo®d seli0©l ®t tteigkt h©Ms that »®l«eti©» tor a ae^lm 
protwia ,^3pmmnMg0 with m l®w pTO^-tlos ©f mSm Im the proi^ia i« the 
i^ »t #3Cp®di«iat #r imprnwij^  ©©*»» ^©t®iii qmlity* fM». pr&emAwm 
will isfiTMse tte'»K»fi«%«im ^ ©i^rtion ©f p*©tfiim aM ttet 
tipypt©pfae« 
A of tfattar© t»© mttbois^ vas Sm faM.« !$• Wm 
siga test ftppltwi, t© tids data- 4i»it@«t«i: th»t p?ot«is mmm a 
bstt#!? ©riterion' ©f tryi>t©jteta ®0»fe«»fc- tM» t©fesl 'is'etela. 
; J^t]ter»©i^^ »«i«®ti^ eom with a 1^ s®la»jpr@t«ia rati© wSH 
#»l^sis© s®l®eti0a f©r iw^m@A qmlity in eniespwem pr®t®ia«' fMm 
i» im. &mn%rmat' t© tito motlioi mMrm i^mlity .is iii^|^>©iwil 8©le©tiim 
©a -ybs t»asis ©f tryptspMit ©]il|r*. tM ael©©ti©m ©f hl^ 
txyw^Qph&M p0nmiAu-^ will te;ni to l®ad ia tw© diafeetioaaa, s«ltl3^ &£ 
mhl&h i» tlie Ammi3em4. ofeJ®«ti*®i ' Cl) 1Ph« ia»e«®®A tas^teptoaa jpew®»feag© 
will ae®«Mi^liaMi is part % #«l.»©ti©& fox* p?>©t«iJt« @®sii mtsm 
is r®adi3jr a©dlifi®i wMl© tlM »®i«al g«i»-pr©tei» appas-^^Ojr 
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vMek (sontaim 34.«*IS fsxNieiit f®'4© y^ji & 
t^ tsJL.^ ' iwlmdie^  imwm « «id« vm^- @£ pr&tsts piX%«Bta.gp.9. 
mirn^d hm .eimtest t@ epm poIIiiHatioa 
woiild .i»o%,.lMSt a woAmr «mh m m^kmm* 4f%.«r .^ t«M 4aitit arm ©fefcaiaMt 
tim corn ©©aM' fm:- potato* he%wmm ^ mtmim 
pireeat«#i ana yi.«M ®f e&rm .griwia iiMer tfe® »ttgg«9t«a »®t mi eoidi-
ti©a« wimM saffl®fi t® prww ©r diaprev® th® ®©Bfc®»t.i©ia tliat b^e-s* 
tw© iras'l«fel«» ai^ « i3»®r»«3^  
ismthm atmS  ^ irbieM •tooM %w ntd« 'IJhia It3B« is iMm mttme% 
&t sJLtreii«m .£dr%i21s«tl.oii 'protelA. p«ii««»taf0 «ai 
fkls eaoldi fc# d@s» tmtm with €lff#i'»3EA pN»%«i» p®ye«®fcafe« 
at levels of It m&j fe® f©«ad ta a«eb a test iWaat 
i£tv«rs« 7«lBtioA ^ atwias ^ laM ma& protais per@«&teaga ite. #827 ^  
as^ aasim of liKitai »t^ r€^ A ani^ p}|r« 
.1B w^ m^eA t® dll«fe.i®a #f j^ «iaAa pwpaaata^ :, tha data im 
'tba. pfaaa&t »t^  ^&Tm Mm -mrf good a@r»a»amt witb of Bnat asi 
mm&m CIS) aM ^Jfejraa C^ 3)* fitis j^ luironKim pre^ l^  la tsm tem3,% @£ 
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mwAmm% la ©ora ttea proteim pereea^ fHw, 1b the «M 
B®2 mf. b®th. a e<wpart«€ai ®f tw© eriteri* ©Jf 
ahommd to %@ %h& IwttiHr.* 
1% j^ intei' #»%- ttet %!!« |r^ edvBr» foar iapreiriiig . 
fr®t«iia qiwitty j^ ©bate2y will te» t® aailys* f®p tas^ o^i^ a pexreeata^  
&W& %hmm, tb# '%wyp%&phm, m-tmplmm tor s«isN»pr@teiii' 
%^mm wMieii mm in •^ey^i^phxem. 
to a jfawraM# »«i®f-pe*ot®im Jr®l.ati#»aihilp sJjotaM fee for .fate-# 
nork* 
$«. of pT'ais .pir «as* was @.@ri*elftteii wl%h pf#t«la |!«r@9]&t-» 
&0t-m ^ ©t tk« mm p»pai&%l-omp tibi e@XTela%i@» vm» me^ pittve* 
4» fl^  '^ 4is#«i."lt®rBels @s lUiaol* eoatai&eS 
a slp2i£l««iAjL|' Imm- tlma tfas «elfed Ifesrue.!* && 
tk« .sams tmm x*«ii»%ioa 'le for' iMitK o^tle 
dilmtion* 
?* Is. & «lKi3.@r -mm sipiifieaatlsr 
l«3.s ia tim orossM ttessE ta ttoe sftlfSii 
#• Sjbe ii^ «ds: gr<mm im @«®& ef fo«r' ymrm wore «BaIy£«d f@r 
jp*otoi»« ^Hiis 4mm& ulteiiM si^Ufi@amt diff«r«]3Hsmi aamm^ 'xixmmg tm% 
a©t «i®ng |^ sr®.» 
f. SigM iitedis r^mm i% ««@b of £&m yemwm w r^e' 
tM,m da%® sthomi^  ai^ i^ fioamt 4iffere»eea Xi»ea mm& 
'ymstmrn 
- m 
wM«]^ O-orn Selt gravis ija l^yk m-mrm 
pr@%&£mg svlis. «M lsl5J « lusm 
&£ s#la la t® its pm%mi.m •prntrna^ A^m It sis© ««8 
ami^ tlw witii trfptm^n The £37*2 «9k« 
Mfltfi-st ii» ta^ ttt^ s-n p«re«Bta^ ip ciai % van Mgl^ st ia p9$re«at» 
ii.#i* 
* 4® 
wmm tt. i»«if m m&mm «& m us, 
tlm «3tfc®i®iiRi pr©t«ia mxpmelbmw^m ia ©or® w«r« 
»%. *!» I3.1to»is l3Epei'toBat S%ati®m ia- »i#i jiPot«kia 
wm» »t«rb®4 to f^ ©€«©« a §©©€ yt«MSl«g, high prot«ijt wmplm%y 
&f &mm» T© t««t • %tm »tfmt±mmsm ©f tiwt »«l8«etl©ii 
pm»%mSM mtrmim wem m^matmd mimAtmmmmisrrn- Wm msqpmfimmtm wmrm 
h»gm im Bw^*b ^ b% mmm % «sl«itlac 3M mmf tl«t aireirag<»l 
Mmf pmmmA pitm^mirn. M «itk Itlffeuiftt &M 1^ . :|2 ml%h le«F«at 
|3r@teria p«simm%s0iimm blmm mm^%»»w0s ••i#©tl«%wlth,.sli^ t 
lHi*n em- imth straii«i« Kefldyi# (24) 
repQi*t«dl ,.i» m tod cms«w*tihi im isni&& |rat«iB. 
l!N0j?e®»ta-^  ia ^ tb «traiy®9s.«. Im (2% ff) 4t was repfflptwi 
tl^ t .f«»re«iitag« ia tlto l#w l»dl appyr«st37 ©mm t9 
m IdiMtr liiat.t, Iwt frotftlji pmm9i^,gtt im hig^  stmlm&ti&m m&m «till 
,ijaesr@«»ii® slij^ l^ . 
Imst ami .Jf&mm (IB) #tarlM « pm^ am mimilMV to tlie @bb ia .Ulimis 
msmmpt tli«t ttwjr' -bwM #tawiftot mmMimg m m mmmm fof isolatioa ©f .liigit 
prot®i» fltrailSHi. tM« metbM iHith pmtmrml, mxtA mmtmriml .gmm plmam 
mmtm vM3.« is at least dtaris^  %h» 
©ali^  tJto wmtmnml plasa w»» «ff®©ti*e2jr 
Saat (Xi) m4e mm aemU pr^ greaa i.n six @f s«2tt@tS€m 
mm- wmimr^- mt :01ia©4# dM $m wmpm 
pF@s«iE «^d -toa « mm a«%he4 mt isslatli^  lrt3r«<i ,lJ,.i^ a -©f ©©«a 
•«a|3erl®r ia i»pot#ia fe^ ay. IS *1^  
©ari^ at •«®3eetioa*« ftoetr iaife® #fe«w«4 ttot i?«pM e«*ld to# 
»««i« with, lawbt a^ st«e, wMdh ©®wiii^ «d mt mmtmimg, m-a^ rim aterata* 
AmA wSJiMim. ^ 3m Ws^m mM C^) 
tt3#© %kl9 pr< «^ai» wiiii in tlw jiele«rtio» 
«3pKr-l»t®t» at tsximiim «M S@«®eM©«t' mti&pma pmof t!ift% pe®t(»i» 
im mmm mam Arte®lEl« eu»l (%) eoB@3.M«<l 
tl»% he3P»dit% wm»- |»«,«Et,iie«iay «®le »«am« M ^mrtrntimk &£ pr@t«ia 
pei»@em'%as® 'la 
last awa swmm:. imwmt data &m %im @f 
pmmmim'gi ia ® @f fJttm irM@b ttei' nossli^ vd. 
fifa% 4bit l.#w pr«t«la pere#»te^  ms doadyi^ »t» ai^  
ttmt a p^ eft% of ^ mm Amtmw^kmA pmp&mw^0im. Im emtrast 
t@ %|M» d<»Ri»aiie« imf fmai fe^ r' 9^% moa BsfiNi (23) 
priNiDJi'tti « lafowit r^cm lii^  ;^ i9Med 15*@ 
pmtemA .pr«^ #iiB i» a ^®wr whm 13 yielded imly 12*4. |»9r&«at« 
SfttAS* Ujiiistx«<» Oex'lNifdt iM} mpmptm  ^ mn sross bigli ®il x 
Bi%r^ e«n mmmt @@r& is i^ i@lb tbe mmrrnmps^ ^mi to %bs 
g«x»»£'atl&» i« tike present st^ y* Witb tMs in- th«ir dAtit. 
mtm imtearprfttttd «*- pr@t@iim.p«xi0;ent%g#« 
.2itefita:a3e pr@t«i& pijmeiat«g« im -wbeat was 8tmdi«d €1&:^  
(12)y Clark m.m& ClJ')'^ . Qlftz*k f%is«idi»x^  (14) in 
axtii •a-iwr&3L erosses.* .S«w p^r^ tein %&. Imi. fbi« 
mmm % «k#vi^ s# •§£ p&pola^ S i^^  «»i &lk9& fstet Fj 
pfogeai®# fy^&m Imr :^^-.Ss?idwii8 mbmtmi asjar® wriaMea ^haa 
t^ s® Jftp©» htg^ j3r©t#ia IMtvMml®. 
'f0 tim h&mt of tiiHe «vi%@ir'*# %»q!w3Liq^P|, eml^ mm mtw^ Imm l^es aai* 
em th» Jjdswitaae# af -iMiiFMiial aadire mmMm, ami tMa in ly . 
«2-* i3.f |-» as mijo^m mmmm^ gr^ ifia !»• Jtai 1140 
f®r- i«ot«i».,t tryp^ o^ feaa, tyiposiiw-,. MstMla®, «y»ttna, aad as-giaiiw,, 
and' £liwtt'M%iiMi».y %tei2* 'dstft jp'otein 
mmm #®atroll«(i mmsmtm%^ %• 'berwiilgr#. & If40 «ad 1943. t&ey 
all p@s«lia.e'aJj^ l® :ms^mms ammg %, 'SS-ll#. Wf, 1S7-4I,. aiE -^ 14 
i» »M#«8So~m tte940, .38-11.^  }^^ 4i, Ii31?f aai &4 is 
late ®r©mp* %'• rnvm^mgimg tlte |»®t«ia fw j^-eewtege -all ««»'»«» .itt-" 
i^TGlvii^ ' «» Mentiettl t# emlwt%&i^  gesepal 
it warn possible %o lj»lex tb# lateed** pr#tet»>p*«ha6.i^  - y^tesbf^ lltitts* 
'fkis «a® 4tim» tmt 'mamh Jjobred. 39«>U Mgli AmA JSi.f gave loNi 
protala im tlwir i-espscMire eieeseeir, «itli 
stti IJlf $oritai»e€ fereentsi#^  ems--
«M 14 ia- '©*©#»## w«re Wt.^  ia- i^ peertbige^ - li#-fc.i^ i»e 
peiE «^a*ag»'-iid mae^  . Ulf «ai 3S*li. 4a mw^mmm- wmwm 
Mgli, im &M S4 was im ergiMse pe^ «^ e^ 4 
?bft|r @€»aeltadlM 1^ 1i»% aeM»' ia «ex*e wstSmt gistm i^M anA. 
t^ wreJf^ re pp®teta quality ""!« iapr®will« 
mpiBB; Hjte 'tatwaetioa ®f-gia»S' <l«%ea«ia5^  
iM Mm msmt: mpmrnlmm* MemiriJmt 
maA (34) mmi (M) ]^ m9m1kd m mimm .im tommtm 
'mmmm iM,@h wm^ veil to «aEp«;@t«t miiws mjp&a tte 
m£ ipwot Ib « ii@«@iii p^^mt bmmpm 
(.fijl. 'Urmit «i»e 'im m utitter tiie -tm 
ge^ i^ tariii •mc' :$^m £ii 
M #QSA.y jl£i»tt» Sptmgm- 1^ ) f@itiii %l»tt 1^  O'f gmm 
imtmrnrnmrn J^ r j£«lii ma# e3as«lf %|r artl^ tetttid 
tboa % f«i» iiife<iiZ««1^ Jbia.. Mkewi#«|^  Ji«al C< )^ x>ie|»@rbed tfas% 
tJte redmetl'^ . im TimM im- :ii«@0»i •gemmmMom- mt 4imbl9, 
mi mmm "mwy elmm to tttat u^m tlMi 
€if ~gmm 
Ji^m^m^4iati mmi. Wx-m]^ '(3?) mmA Irapi ^aa-lclwg ti«« &£ 
mmm. wmm £mm% %ham mmimprn^ is - vmf wimh 
Titamia 4 tkui wm%-m9 i^sm e^tiom- im 
©<irm % @«ixbrolliNi aiai wMt« s-^ alati 
&f ^TMf it pMstbl* t@ oMa^ ta «ai!i«pKiM' t«% 
«Had %hrmm i^m>m tmr .;f#ll«w wmy tltot tki» 3^J.@w eMo-
m^mBt -gmmm - Jjt mm «x''itbnKt;ie @iQn»lA%i^  mmimmw witb mmm% gemt 
&£ 4 ]^ er 
]fat«ri«X9. A'tHl tetJbois 
« €«®^riptiQ» OAteirlAXs iw^fiis mm 6 to. Xf* 
- ^  
fi« wtmm fMBir@®3afrage0 mt 
leiisias^  mm& f©r .UltBois Ikt^  x Ullmis lew 
pr©t«|ja Ktm giwa in 'faM# If, aai "fefe® »©aji. perssisfcapis of |2r-@t«ia, 
miM,^  msA f®r %• i: 11^  ar® gtwmn ia TaM© 20, 
f'liii twm^fsmmy' timmm irarialli.aa &rm #1m»»b i» Wi^gsmm 3 
im sm mppmm&imm 
W»s^miM smpmrnrntmsm* M mmms tlHi wmm ^otaiB 
£mm tim immm %lm Immr prot«is 
pur«i^. ottsm per@6tttag6s oi tIsMt mmm lumme 
tlMiix* respeetlw lmmm% piremts* .In eaeb eas«^  tte ^ 2 
mmm a^ arn tm% Aid m&% 3»Aeli. -^ e »i4* 
p®;i&t %im of ths data ia botli ^ 0ss«s 
l«a4s wrltai? • to- t3^  @«o«l»iii.oa that l.©w pp©t«im pereeatapi JUi', 
d^ iimsusA* 
&9iB iaeg«»ataef« 'ZmiM ps^ e^ntag# siailffirly to p^ -oteia 
P«r«t@iitaj^ * flW' seim p«F&@]ttlaip mmmm wBTm- %e &r sXlgMJ^  
te«3L©w timiM Tm®ps&ti.'m fg mmim* wmma mmw® »lif5ht3^  l^ low tlwiir 
«8p.ctlv. meum. In hoth eroups, the Fj i».q wa, the t«o 
dl^  a9t a>pffmemh 'iam the 
jirott thmmm it ttoftt 1^  •pmmwfyk^  %m ®@«pl6t«3|r 
- m 
t&blm 19» bmm |>«p#eat«,gea ©f seia, 
mlSm, Imuelm, and isole®elj®i £mt I 
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% •fwi • •  ©•«7 , ©•«45' •; 1*4^ 2 ©•4S 
' mi • • 4*3 o.m o»Si i.m. 
4.i' ©.©m t.34 ©•M ©•42 
tmblm 20, Mma. 
£me Ite-oap 11 
protftiBy sNilm, aiai ta^ ptophas 
r X I19ti 
Br@t»l£ f«lii $ . •• H' 
f 123 "• 4.f ' '©.114 
% • ' S.$- 0.©ff 
% ; ,10.f 3..5 ©a< .^ 
.% , • n^ a 
% - 11.4 3...f ©•11© 
f.f 3,2 ©•©^ 
• 54 
.MESffilSagS* liifb x low protttim r^mm, tfm 
mmm& w«« lewri»r %lmM tliat &£ tbe l«iP 
prot«is pareat* 'th® %«axi *»» l®w®r trtas» «itli#t> -Wto m %• f^ Mi 
% «»# slightly M.0mr Wmn th.« mmrn^. mM Bsj^  mmm 4M aaet 
apjpr»@k tlw atMfHaljife ^mtmsmm tbm tw& pmp'mmirnm .Bki«M«s 
©emplettt doBinan^ie @t Im trypkmptiam p^r-emm^g»p- the jAmmemmw^ &t 
dilution {>r#bal»3|r display It# m£tm&% h&rm, 
tlm Wj^  mmm of Qr^ up II mm: £»t#»®difkt« %etv««]i tltoa«' &t t&«' 
l>ar#»t«, «ai. tl»t ©f tte® 1®  ^ wms^  toatM w«y letrnteii the aad .Fg mmm, 
%pi^ @atl|r i.m ivitife r«s]^ «t t# tx^ te^ a^ pir@«iitag« 
im tte % X -JQ.^  
fto® r«iiwlt« fr&m til®, tw© ©*«##«» fiiffeer«4 ia Tmrnpeet- to doffldaaae# 
ia ^r7f)t@^bttB p«r@a»%a|^* flbe x Imi memtm sl^mt€ ««^let* 
dcmii»:»es tti Im- iterf^ tojptaait laliil® thm %- x. Xi3B memm 
sbowM :mi doKiMiu@«» 
w»3jjm* lmm%xm:» mma.. -iaol^ Bsin# mmmrnw^mrn^m fIw- .iiimrttafiee &£ 
'•miixm., l&mimsjt «ai Jla^ lAueiaa p9r@«ttt.a^ s wmm stMl«d ia oiO-^ r tlis 
M|^  X. Zm pr@tteia mrn&m* fhm mxA mmm iraliiHi p«r@8»t«^ s w®r« 
saeaetl^ %im ssae »9 tte mmm* Tbis is. iMi^ative «f e^pl@t« 
e€' xm ¥ali«M 
'Wiam :per@«ttta'^  mt %het wmm Ui.0mr timn tJbs Imr 
pares4 iwam -emA tte# tolf wqr between tb. and fj. 
1*2 .»ema €M not r@a@li addpoimt 'hm%wm@m tl^  two pirsmts* It 
s«>@»i qnlt« mmtm. to tliat im- Immm-ijm p®r@»Btag« is psrtljCU  ^
I 
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III JII iiftiiLjimi.-I.II i-.gTiliiililillo MfliJliiiilWl 
* « 
Tim #&»e wa» maSm tm tl» tetteres#" ' It w»® 
tmmmiM t©-® £mm fer laiteh a vertaae# 
mmm 
•fl»« ©f• I @tes«irv®€ wmmm ®it& mtmm ©mlcalatai 
#m thm &•£ »wimhm%im geiui 
gXvmm few miM^ wllnef 3.«.ws.to#» «ffli .isolemclwi 
perc«»ta.^ s Im '22, 53, .24,. aai. r««pBetiiHi.2^ , and 
IXj^  a«:i%«iii y^ptof^ m f«»®mt8§e» iM falsi®* 27, 
2&f &m 
•'tfee. &kmmv&3L pr«t«i» psires-^ a^ ft 1® Gr«a^ - I .fit those @&ie^ L«tt«dl 
.«tt.ttoe aas-^ ptl^ a of ®3Pitl»etie gmm iat«r® t^ioa,, wMl« im II 
t&e ©l»s«i?v«i" a®an»- MA ia®t fit ttes© ealenjatat o» ti® assts^ pticMa mt 
mtthmf 'afttto^ ti® ©r fe©»«tr-ie g@m iatetawstiom  ^ flw  ^ «@3jb- d«tii -biebsiwi 
ia m aaaaer sljdlar t© tiie. ptatmlu data, feoap 1 ©bs®rt®i(l seta p®re«»t-
•fig® t® tfe®s« eal@BlatM oa tii® 'tessiis ©f arltlawstie 
lsi«»«ti©s. . Wm Ut ea3.o«0.ati!^  Cmt arititaftetie 
aai §««« iiit®ra«ti.aa •w«3r« mm wteli alilc# that It •»» ianpawtsiM# 
te tell t0- wliieh M tkm ©to»«rre€ d«ta @eaf©i*«i» 
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up&m t-luB JuatesTflte-yitm -R®!! witk tb» 
©jie^pti^ a ti'ypteitea 4a ae .^# l«mcia« la tJMi' i«©l««e:'4si 
is th« ®®2* w«» a 4i«par.iiiy betweea ol^ erwsd 
•.da1» a-M tiws* •Mieaiatfid cm. ' assmptioii of ge«w&tapi©. g®aB 
me%i,&n xn @ecli e4W»® -«3eeM8|rtj i®©l®oei3» ta tfa* anfi «ai mliae 
i B  . t - h . e . J j i  9 r @ u p  I I ,  ' i t  wmm i«p©»slbl« to i^eteroiii# wfc«t^ r thm 
-awaaes eeaftett®!* to tliog® e»l®aj,at«4 ma. tl» 
aa&'unptioo ©f ge»etrl«i,' OT" sritfe»tie g&m iat#ia-etioa beeans# ealetii&tM 
•neaas .s«%«mis w«r® »© i€#»ti©®l» 
tbs iKaritej* of gmimm «ff«etiog a .qassatltatlw etora®t@r 
•is a e0»tr«»v«rsial isan#, aai -s^  ftit tim satej^ tet- Imi 
iriew«i wltli fliB #««*» of e«rt«itt i»e3.il«Mlitl«s ia 
estimt©  ^^a« laalier .ia 'stmt t3m% tfee t&xmJLmm 'UBmA -mrm- iia-©e«r«t«, 
bmt rather ttet tfa® aawwaptioas oni^ r^ iBg- tfcw foiroila »Dt fal-
fill^  If tte Mt«riAl.« 'fte' fenraliS far e«34mlatii^  
mmbew was €«?iv@€ % Castltt'Cf mxA 10)» It'is aa followsi 
a • C% 
w^^wm m is tte mmber gea» % wmm^ i€t the; 
iailirMml mlmm tli® los«st t^ ivsaml, tz' !• tk©' vsrisae-e of 
t^ - l2.» •®4 -of tfew fj* 
•68 
fto» asswptioaa. tMa foi'TOla arei. 
1» All g@aes a©% 1» mm aMitimi mmmT* 
2,., Tl® pmm jjayeat ©oataiBS oslgr pom  ^ aai tl» geod i^ emt 
e©iBrt».l5Ba ®nly f©o4 f««@s few tlw®. «l«rAet(^  is 
3* 411 genes Inir* •qml 
4, flha fjL *«3f4«:^ e« r«pp»®®»ts @al^  «a*ii'®»»sa%al -wiriaae*. 
5* S© is fr«s«st. 
la thm mwom &t Illl»6ia isdL  ^ low ppoteia e^nws., it teas been mhmm 
tint goraes dwtwmiaai^ c «M anifi» «ei4 pireemtage* 
la «n aititiw »a,i^ sr^ - s® aasmptl®o awBiwr ®h» is -Jtelfilli^ . Alffo  ^
it ««« &m% tltot A^pMer to  ^ t@ « 
esiliag awl « r®sp««tiir«l|r* tliis H^«©r and e t^lljisf 
7€!j^ »aes% tiM. .»lmi»ai -ani naadjrai pr»t«ia psr@«»ta|^ ii vMrnh ean 'hm 
attaii^   ^saleetioQ a@ti]^  it|m tb6 gasMNi. present is %%» erigiaal 
-^ OT Hiit® Tlmm w$MMm tl« l^ idts mf %tm <®rlgiaal 
selftetirais^  M^h px>ot.«ia ai^ im e&s^ iiui a wsj^ it|r &t ^ jmm tatftap» 
atela t&t high jp*©t«l» pe^ aata^  mmA *ei^  tm- tme l&m pr&tmiM 
paraaiEt^ afa,.. ewsireiraa is tmm for 1mm 64arm« mmsvmptlmk 
twm i@ r#a.soml>l|i' wall f^ Mlllad* lowirtr«r, a»«*»pti«iBlltliree, f©«ar, and 
fi'ya ar« mtm Simm *«ia, valini, Immi^ mwA i»©lawi:i»» 
para.il«l ]^ et«i»,. it a««»8 safa t# aay tliat mmmtp%l&m &m aM tii© 
a3pa fulfillal fey data ®» .tferai. fim gmmm iatarwiaing i«t«p» 
aet. aritta»tleal3 ,^ tout th® |»3?«i£fe« mmy n&t rapraaart^  axtrwMia &t 
tatyptophm., p#f©aat* 
wax2^ .raeopiisilac ths lialtatioas impammd mj^ a tt» ©aatla-l'rigitt 
•» 
li^ -mmA iM tte pwBmmm^ s%udy» &IMnn jf»^ -la^uRbefs 
shifty «»i ittol«»e'ia9 
A* mvm givaa la fiRfetltt 
. JO* s^isiwew gmm mm^bm 
qii4ntilatiw @feara«t«pa im ^0&fi z 
iBbss*acrb@y^  ®l»i»iK mo&ei*-
iiir.jLi>fl»)iiii..iiiiici,.iwiiV.ri.ui.rii>n^^ riftiwimi iiii..iii.iBii-iliii-i(iii. 
iein $ .6 
ttyptoptim$ ' 3Lf 
Valia® $  ^
,Leucine |£ ' 
29#l«»@|ae % $ 
l^lft^ wstrle .imim <if parem% vht±ss.mmm iiis:'tieadl a« 
am- &i mmw^msmntaX. ir«r&aiies-«*. 
fbe MindymK' -wmhrnt &i fs&mm prdt«im^ w&m 
«# 32 m tbttt a swtll.. auttbai* ®t ^wm paira 
d«t«a%ijnefl im.. 'tMs ©iro-sM vmm- ttaa% to tl»e. 
% .4.)f» wM$b eoatalJiei i^ aly pr«»tttla 
peresBtag® .was. re v^sMpad «M ot tiws .f^  ws ®1jb3®% r«®9v®r«4.# 
.S«l» i^ reaiita  ^*aa t# 1« «omtfoll.«€ a ©f 
sIj: !».&»» ®f faetcifSif wSsSJL® try|s%opfe»m|, .^ illae, leaeii®,, sad i»ol®we£»it 
per6#.ntag«a w»« dateiralnid  ^ m&i #ix fae-tor 
pairs, r«s,j^etiv®ly. Tim 4apoi^ «t p©lirti to li® s^ ® '^ sW.© 30 i» %laa  ^
tlMi m^oal^  «f a«t«iwi.lmijB '^ «#:eli oMyaetiHf i« :r«|jtt,tif«3y «a0ftll. 
w -
Ms@tt«si©a 
ftei writmr Is •mmMm %© flM f«iatiag to tl» i&* 
hmttmtm9 ©f a«im, imiiiw,,, 3l«t»ti»8, or  ^ »tiiii«» 
tevs h&mn tmM mm ths .liEferlta]»® of t@t«l frot«la «rai ^wm ©m 
fh© data i»«p«rt®i la thi». pmjmt- iM'ieatlag € l^aaii®« ©f l«>w jpr©-
t«ia paresata®® «f© ts. agir«««i®t witk tfeflaw. &i last aafl loma (IS) .ia 
&£ ©lark (12),^  CElio  ^ aM ledte®r Cl3)# aai €a«i*k aai 
(14) ia wi(e«t, ©f Sai^ eki C2.) Im iHsurlegr* Im i^tb grmpa 1(0W 
pp®t#ia i^^ atstge wms ss mtrnmn toy ttoe fm&t tliat 
th« mad wmvm^ s@t^ di£f#r«at £rem their 
respttetiv® Fg aas«M« S:ljBlJL«rly,: .l®w t^ ypt@phsa  ^TOIIJSM, ai^  
pe3r.e©K%«f®s w®r& emplmtel^ «Ie«4i»afc t» t^  I »«t®rial, bat Jm 
ieuetae j^ r©»ataf« was ©all- ^artlail^  4&mSjmmt, 
It aJtemld hm pointed &mt tbat tito 9tat« of dciiiaaEve* 
slK»m fegf tMa »at«pial ®Ry hm purttallf «aa»«€ by b r^lsrM vigcsr. .1b 
f«awpal, lAtr-spitt .is th® mtf-ieat J.lattl»g Sm MgTmw 
AltJteagk tte .ftBKmatt mt pr©t#l» pr«toe«d 1«. liwtted.^  this 4&m.m mat MMmt 
jafodwetioa of ©®rl^ i^rat«« % |»h©t@syat&i#jyi« In ©t!«Bf w€tr4m, "^terU 
vigor ap :|ja tli« Oiois-proteis: of oora i!so?« titoa it does ia 
tkd p?>ot®im fraotio'iiy ttes t«^3Qdi]ig to lovex* tbo protoiia. p^^ oemtage.* 
sai^  prloeipl« ®ppii«.s t© .pcotela .©eaaj^ iiesta mm wsll «a total, pp&tmim. 
With i'»a:|je>et t© thm ostiMP®- of iatisraetlom of geaes '€»tegn»3jiJfcB|f 
n -
qmntitati'V# 0haatmg%«mm.p tbe iKrit«r tlteat with pere«ii^  
Af® eiiiEi ^ mtlmt «t tet 'i^ 'data im tlui 
stiod  ^ @e>«M. wmt &th@w w^ma^ hmmimm tito ears wmvrn 
res^tiag' ttt j^»e^ »e«d mt iM &mm@m-.^ 
la ^wme f^ of fks^ mtp I fit ilw ari%1 t^i@. gene lBt«raetie» 
seke^ letter tl»s tliat ®f gesaetrte '-^m .iat®ya«6tii«» fli«i(«- a«^. 
&&n£mtn wmsy 1^1 t® 1^  f of Wtmpm wrnktrng with iritaatlii A 
«ioat«xit. im meM of Heal C4§) m^kiMg with Klmmm atii Spr&^m 
C2f) alisct tmwaS. tiAt. if tmM tn #ojrm n&at appr<»iaat«i 
@al@nlat»i @i» ariiyte@tie geiMi ia^^^aetioft* II ia-^ to set fit 
eittetr %&• aritltawitis. est %h& geoaMstri# »ehmm» 
^iseiMmmtim- g«s» ijit«raetitoa €«W8 aot - »5e&»3ari% a«aa th&t m s^sm 
ftlwa^a Mds a @#x>Mia emmoB^ to tbe. mriftiy^ im qmrnrntlemf 'kut rmthme it 
is « of &ir«rag« oi^er all ^eai@ Mciipi'miiBids*. 
fta« maSmr- c»f gmmm 4mtmmSM,mg. Mm Uliaoia 
high aad Illiaois low pr^ eim »tmiaa ©f ©i^ a i» a|i|}ar«:&tl|r Sflmll* 
fb& Gastls-^ igfett f{^ >»ila smtimmtiMg mlwdmm gmm s^ mw  ^
22 ges« pairs detimsJiaixig pr'^ te.is pere^Qta^* fM.# is m mmllmr 
mmbmr tkmm tMt ]^ mtml&tmA s^r ''BtwAmmt*, hat fits wll with, the eomlu* 
siowi ®f (8)^  ttot "Sttsieat*®* mwtijtmtm ©f geos .axm^Kr 
d«t8Xfti&i]ig ®il la mm ia t©© high* trm« sitmtiim is 
this ®«8# »ay %«11 h® ttot preteia psreeatag® ia eora i» <l«ti@r»i»ei 
a i^ lativsli' mmH lamber of ge®e« &M & wmlmw of a i^fisr 
genes. l£)difi«ie> g«MS# «imeh hft^ rii^ ' a sssU sffset, me pestnAstsd heimi^ s 
- 12 -
it Is Attn t©' WAiMm tli» m»sm oit tbe M^gh pr^ teia pmrmw^ 
sl%M2  ^ »el«@ti^ * $lae frttiHiattsd t^er® i^ «is to bi-
te«t«Ni tgy wmjm' ^mme- mm @«x>tftia @brdiB0s^ wi» ttero^b tfa« m»# 
&f &r mmtkmm gemmm ''hmimxm it Im 
M .tAw'' f tli^  i^ rtieii pt&m 'te  ^
ttoey i«*© « m.%hm iapwplaat &#arii^  ®a tfc® proteetloB. &£ % l^i» 
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Figure 3» Frequency distributions of protein percentages in 
Qroup I material 
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Figure 4* Itequency distributions of zsin percentages in 
Oroup I material 
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Figure 5. frequency distributions of tryptophan percentages in 
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Figure 6. frequency distributions of valine percentages in 
Group I material 
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Figtir'e 7, r?equency distr3.butions of leucine percentages in 
tlroTip I material 
P{ (W1CtHPR<OT) 
— p2 ( Low peoT) 
F"2 
— BC| <^TO MiqH PROT) 
— e>C2 Low Pt^ for) 





.•2^ ris 52 .Ci<& .so .^A 1.C8 
I^OLEIUCINJE. PE.KC&MTA.c^Hl 
l-'^2 
Figur© 89 ii*©qu§ncy distributions of isoleucine percentages ia 
Group I material 
- 87 « 
("I 
(TO 











P ElfS-C. E: E, 
1"3 B 
Pigcre 9« IVequency distributions of protein 
percentages in Group II msterial 




f i \  — 
p, cn^s:) 
Rz C Wy) 
ri 
Fs 
e>c j (to i«<38  ^
- &c:2 C"r<=3 Wlj) 
^vaowmbv 
VElfZ-VlOA-U UWie."^  ' 1  
\ 
2.^ 3.1 3.T -4.r2> 
"ZEllM RELteCE.MT/^.<S,E:-
A*3> 
figure 10® ?requen.cy distributions of zein percentages 
in Group II material 
. S9 » 




Be t (toX 




.OS'T .to^ .10^ .rr^ 
"TKVRTOPV^ANJ RE:rceiiota-G,E. 
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